Hemopoietic damage and induction of leukemia in offspring due to preconception paternal irradiation from incorporated plutonium-239.
Preconception paternal irradiation has been implicated in a localized excess of childhood leukemia and non-Hodgkin's lymphoma close to a nuclear reprocessing plant. Other epidemiological studies, however, threw doubt on the validity of this hypothesis. Experimental evidence implicating preconception paternal X rays in the development of lung and skin cancers has also been questioned. In this study, (239)Pu (0, 128 or 256 kBq kg(-1)) was injected into male CBA-H and DBA-2 mice 12 weeks before they were mated with CBA-H and C57BL/6 females. Their offspring were assessed for hematological status at 6 to 18 weeks of age or were treated with either 3.3 Gy whole-body gamma rays or methylnitrosourea (MNU, 50 mg kg(-1)) and monitored for onset of malignancies of the lymphoid and hemopoietic system. As a group, offspring were normal hematologically, but up to 35% of individual mice had femoral cellularities and numbers of spleen and fibroblastoid colony-forming cells outside the normal range. Exposure of the offspring to radiation or MNU significantly increased the rate of incidence of lymphoid and myeloid leukemias. Simulation of the experiments with preconception gamma irradiation indicated that damage to the spermatogenic stem cell was an important factor. It is concluded that preconception paternal irradiation can influence susceptibility of offspring to a subsequent exposure to a carcinogen.